PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Intemadonal Bmean 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Oasafication ^ : 




(11) International Publication Numben 


WO 95/09831 


C07C 203/04, C07D 487/04, 209/28, 
A61K 31/40, 31/405, 31/21 // (C07D 


Al 


(43) Intonationd Pnldication Date: 


13 April 1995 (13.0455) 


487/04, 209:00, 209:00) 









(21) Intematioiial AppGcation Nmnber: PCT/EP94/03182 

(22) Intffnatioiial Ffling Date: 23 September 19^ (23.09^4) 



(30) Priority Data: 
9320599J 
MI94/A000916 



6 OctDber 1993 (06.1053) GB 
10 May 1994(10:05.94) IT 



(71) Applicant (for all designated States except US^, NICOX 

UMTTED [IE/IE); 17 Dame Street, Dublin 2 (E). 

(72) Inventor, and 

(7^ Inventcff/Applicant (for US only): DEL SOLDATD, Piero 
PT/ni; Via E Toti, 22, 1-20052 Monza (IT). 

(74) Agart: TRUPIANO, Roberto; Bievctti Euiopa S jX, Piazza 
Bemim, 6, 1-20133 Milano MI (TH. 



(81) Designated States AM. AU, BB, BG, BR, BY, OA, CS, CZ, 
EE, FX, GE, HU, JP, KG, KP, KR, KZ, LK, LR, LT, LV, 
MD, MG, MN, NO, NZ, PL, RO, RU, SI, SK, TJ, TT, UA, 
US, UZ, VN. European patent (AT, BE, CH, DE, DK, ES, 
FR, GB, GR, IE, rr, LU, MC, NL, FT, SE), OAPI patent 
(BF, BJ, CF, Ca CI, CH GA, GN, ML, MR, NE, SN, TD, 
TG), ARIPO patent (KE, MW, SO, SZ). 



Published 

With international search report. 



(54) TWe: NTFRIC ESTERS HAVING ANTI-INFLAMMATORY AND/OR ANALGESIC ACmvnY AND PROCESS FOR THEIR 
PREPARATION 



0 1^ 
M-C-Y-(C)rONO, 
B 



(lA) 



(57) Abstract 

The ptesent invention refers to mtric esten of derivatives of propioinc arid, l-(Iwlllo^obenzoyl)-^meliloxy-2-methyl•3-indolyl»«dc 
arid. 5-beDZoyl-U-dihydro-3H-pynolo[U-a]pynole-l-caibo3cylie add, 6-methoxy-2-naphihylacelic add, having general fonnula (lA), Ibeir 
I^Biinaceutical use aal the piocess for dieir prepataQon. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to die PCX on die &ont pages of pamphlets publishipg international 
applications under tbe PCX. 



AT 


1 

Anstm 


GB 


United Kiogdooi 


MR 


Mauritania 


AU 


Aostnlift 


GE 


Gcaigia 


MW 


Malawi 


BB 


Bartttdos 


GN 




NE 


hBgcr 


BE 




GR 


Greece 


NL 


Neibertasds 


BF 


Burkiiut Paso 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


belaud 


NZ 


NewZealaal 


BJ 


Benin 


rr 


Uaty 


PL 


Poland 


BR 


Bnzfl 


jp 




FT 


Portugal 


BY 


BeUrns 


K£ 


Kenya 


RO 




CA 




KG 


Kytgystaa 


RC 


Russian Fcdcratton 


CF 


Ceittnl Afiican Republic 


KP 


Democntic Peojrie'a Rqnibltc 


a> 




CG 


Congo 




of Korea 


SE 


Swedes 


CB 


Swioxrlaad 


KR 


Rqnditic of Koita 


SI 


Slovenia 


CI 


CatedUvose 


KZ 




SK 


Slovakia 


CM 


Camooon 


U 




SN 


Senegal 


CN 


China 


LK 


Sri LAoka 


TD 


Chad 


CS 


Czecfaoalovalda 


UI 


Luuxiibourg 


TG 


Togo 


CZ 


Csccb Republic 


LV 


Laivia 


rj 


TajjUstan 


DE 


Gamany 


MC 


Monaco 


Tt 


Trinidad and Tobago 


DK 


Denmark 


MD 


Repnblic of Moldova 


DA 


Ukraine 


IBS 


Spats 


MG 


Madagascar 


US 


Uoiied States of America 


FI 


Finland 


ML 


Mali 


vz 


Udiekistas 


FR 


ftsnce 


MN 


Mongolia 


VN 


VtetNam 


GA 


Gabon 











wo 95/09831 



PCr/EP94/03182 



1 

NITRIC ESTERS HAVING ANTI -INFLAMMATORY AND/OR ANALGESIC 
ACTIVITY AND PROCESS FOR THEIR PREPARATION. 

OBJECT OF THE INVENTION 
The present invention refers to nitric esters of deri- 
vatives of propionic acid, l-(p-chlorobenzoyl)-5- 
inethoxy-2 -methyl -3-indolylacetic acid, 5-ben2oyl 
-1,2-dihidro -3H- pyrrolo[l, 2-a3pyrrole -l-carboxylic 
acid, 6-inethoxy, -2 -naphthyl acetic acid, their pharma- 
ceutical utilization and the process for their prepara- 
tion. The present invention also refers to pharmaceuti- 
cal compositions comprising at least one of said nitric 
esters as active constituent. 

PRIOR ART 

Some derivatives of propionic acid, such as, for in- 
stance, 2- (6-methoxy-2-naphtyl) propionic acid 2-(4- 
isobutylphenyl) prop ionic acid or alpha -Methy 1-4 -[ (2- 
oxocyclopentyl) methyl Jbenzeneacetic acid, have been 
used for a long time in the pharmaceutical field for 
their anti-inflammatory activity and have been present 
for many years on the different world markets. The 
process for the preparation of 2-(6-methoxy-2- 
naphtyl) propionic acid has been described in the South 
African Patent N'»6707,597, in the German Patent N» 
1,934,460, corresponding to the US Patent N*" 3, 637, 767 
and also in C.A.71,91162j (1969); HARRISON et al. 
J.Med. Chem. 13,203 (1970); the process for the prepara- 
tion of 2- (4-isobutylphenyl) propionic acid has been 
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described in Patents GB N^'SVl^TOO, US N*3,228,831 and 
US N<»3,385,886, and also in T. SHIORI, N. KAWAI, J. Org. 
Chem. 43,2936 (1978) ; J.T. PINHEY, B.A. ROWE, Tetrahe- 
dron Letters 21, 965 (1980);while the process for the 

5 preparation of alpha-inethyl-4-[ (2-oxocyclopentyl) met- 
hyl] benzenacetic acid has been described in the German 
Patent N°2, 814,556 and in US Patent N*4, 161,538. 
In the case of 2- (6-methoxy-2-naphtyl) propionic acid, 
the pharmacological profile is described in ROSZKOWSKI 

10 et al. J. Pharmacol. Exp. Ther. 179,114 (1971), while 
the pharmacological profile of 2-(4- 

isobutylphenyl) propionic acid is reported in ADAMS et 
al. Arch. Pharmacodyn. Ther. 178,115 (1969). 
The utilization of these derivatives of propionic acid 

^5 as anti-inflammatory agents involves, as known, extre- 
jnely severe adverse reactions affecting, for instance, 
the gastrointestinal system, as well as damages to 
liver and kidneys. 

Other particularly toxic products are, for example, 5- 
20 benzoyl -,2- dihydro-3H- pyrrolo[ 1, 2-a] pyrrole 1- 
carboxylic acid or Ketorolac [W.H.ROOKS et al. Agents 
Actions 12,684 (1982)] and l-(4-chloroben2oyl)-5- 
methoxy-2- methyl- IH-indole- 3 -acetic acid or Indomet- 
hacin [C.D.KLAASSEN, Toxicol. Appl. Pharmacol. 28,127 
25 (1976)]. In particular, in some countries Ketorolac has 
been withdrawn from the market because of its gastroin- 
testinal toxicity, -while Indomethacin is one of the 
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drugs which has caused the highest death-rate from the 
year of its introduction in the market. Compared with 
other known anti-inflammatory and/or analgesic drugs, 
Ketorolac and Indomethacin cause - because of the 
5 already described adverse reactions - very extensive 
damages and, in particular as concerns gastrointestinal 
toxicity, deaths have been ascertained even in chil- 
dren. 

. It is therefore, evident that there is the need of 

10 having drugs^ which, though providing a good anti-in- 
flammatory and/ or analgesic activity, do not result to. 
be, in general, toxic. 

OBJECTS OF THE INVENTION 
Object of the present invention is that of providing a 

15 product which, while assuring at least the maintenance 
of the pharmacological activity which is characteristic 
of the known anti- inflammatory and/or analgesic agents, 
is capable of eliminating the adverse reactions brought 
about by the treatment with said agents, and has good 

20 . tolerance. 

Another object of the present invention is that of 
realizing a process for the preparation of derivatives 
of propionic acid, l-(p-chloroben2oyl)-5- methoxy-2- 
methyl -3-indolylacetic acid, 5-ben2oyl -1,2-dihidro 

25 -3H- pyrrolo[ 1,2 -a] pyrrole -1-carboxylic acid, 6-metho- 
xy -2-naphthylacetic acid, having an anti -inflammatory 
and/or analgesic activity, good tolerance and being 
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exempt from the adverse reactions that are typical of 
anti-inflammatory and analgesic agents. 
Still another object of the present invention is that 
of providing pharmaceutical compositions having anti- 
inflammatory and/ or analgesic activity which results 
provided with good tolerance. 

DESCRIPTION OF THE INVENTION 
These and still further objects and associated advanta- 
ges which shall clearly result from the following 
description, are reached by derivatives of propionic 
acid, l-(p-chloroben2oyl)-5- methoxy-2 -methyl -3-indo- 
lylacetic acid, 5-benzoyl -1,2-dihidro -3H- 
pyrrolo[l,2-a] pyrrole, -l-carboxylic acid, 6-methoxy 
-2-naphthylacetic acid which, according to the present 
invention, have the following general formula: 

O A 

M-C-Y-(C)„-0N02 (lA) 
B 

Where: 

A and B are chosen among hydrogen, linear or branched, 
substituted or non substituted alkyl chains, M is 
chosen among: 




(XXX) 
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(XXXI) 



(XXXII) 



10 



R 



(XXXIII) 



where R is chosen among: 



15 



CH,0 



(II) 



20 




(III) 



25 




(X) 



Y is chosen among oxygen, NH, NR^^, where Rj^ is a linear 
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or branched alkyl group, and n is comprised between 1 
and 10. 

More particularly, the fragment 

A 

5 ^(C)H 

B 

is a linear, branched or cyclic alkylenic group C2-C^q. 
In fact, it has been observed that the introduction of 
a group such as a terminal nitric ester in the deriva- 

10 tives (lA) permits to mantain the pharmacological acti- 
vity which is characteristic of anti-inflammatory non 
steroidal and/or analgesic agents, leads to products 
provided with good tolerance, while eliminating the 
adverse reactions caused by the treatment with such 

15 drugs. Furthermore, the introduction of a terminal 
nitric ester in the derivatives of propionic acid, 
permits to potentiate the anti-inflammatory effect 
compared with the well known non-steroidal anti-inflam- 
matory drugs; such increase is made by the terminal 

20 nitric ester group, which can be considered as a source 
of nitric oxide and which can exert additional anti- 
inflammatory effects. 

It has been also observed that the derivatives (lA) are 
useful in the treatment of different unhealthy condi- 
25 tions, for instance unhealthy conditions which required 
the treatment with both anti-inflammatory and analgesic 
drug, or rheumatic diseases in general, disorders of an 
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immunologic nature, and they can also alleviate modera- 
te-medium painful states of any kind. 

Moreover, the derivatives (lA) subject matter of this 
invention, are useful in the treatment of the illnesses 

5 of the cardiovascular system and of the central nervous 
system , in particular in the treatment of myocardial 
and brain ischemiae, as well as in some cases of ariie- 
- rial thrombosis and in some cases of senile dementia. 
Always according to this invention, a nitric ester (lA) 

10 proved to be particularly advantageous, where: 
hydrogen is chosen as A and B, M is chosen as 

Kf-CH-I (XXXIII) 
R 

15 where R is chosen as: 



CHjO 




(ID 



20 NH is chosen as Y, and n is equal to four, according 
to the following formula: 




(IV) 
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A nitric ester (lA) has also proved to be particularly 
advantageous according to this invention, where: 
hydrogen is chosen as A and M is chosen as 



CH3— CH-^ 

I 

R 



(XXXIII) 



where R is chosen as: 



10 



CH3O' 




(II) 



oxygen is chosen as Y, an n is equal to four, according 
to the following formula: 



15 




CH3 0 

i II 

-CH— C— 0 — { CHj )r— ONOj 



(V) 



20 Also the nitric esters of derivatives of 2-(4- 
isobutylphenyl) propionic acid have proved to be parti- 
cularly advantageous according to this invention, 
having the following formulae: 



25 




(XIII) 
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and 



\ 



c-/ 



;CH CH. 




CH, 0 

!l 

c NH [ CHa )T-0N02 (XIV) 



10 



Always according to the present invention, nitric 
esters (lA) have proved to be particularly advanta- 
geous, having the following formulae: 




0 

a+-'c— NH-{CH2)4-ON02 

I 



(XI) 



15 



20 




I 

CH3 



(XII) 



Always according to the present invention, nitric 
esters (lA) where M is chosen as 



25 



(XXX) 



oxygen is chosen as Y, hydrogen is chosen as A and B 
and n is equal to four according to the following 
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10 



formula: 




•ONO2 



(XXXIV) 



5 



proved to have very good tolerance. 

For the preparation of nitric esters . (lA) subject 
matter of the present invention, a first process has 
proved to be particularly advantageous which, according 
10 to the present invention, includes the following steps: 
- Preparation of sodium salt of derivatives having the 
following general formula: 



0 
li 

M-C-OH 



(VIA) 



15 



where M is chosen among (XXX) , (XXXI) , (XXXII) , 



H3C-CHH - 
R 



(XXXIII) 



20 



where R is chosen among the following structures: 



0 



25 




(II) 



(X) 



(III) 
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or preparation of derivatives (VIA) functionaliz d to 
the carboxylic group as acylic chlorides, anhydrides or 
the like; 

- Reaction between the sodium salt of said derivatives 
5 (VIA) or of said derivatives (VIA) functionalized to 

the carboxylic group, with a composition having the 
following general formula: 

10 4 I o 

B 

where: 

is chosen among chlorine, bromine, NHRg with Rg 
hydrogen, linear or branched alkyl chain, A and B are 

15 chosen among hydrogen, linear or branched, substituted 
or non substitutes alkyl chains, R3 is chosen among 
chlorine, bromine and iodine, and n is comprised bet- 
ween 1 and 10, with ensuing production of the relevant 
monomeric esters or the relevant amides; 

20 - Reaction of said monomeric esters or said amides with 
a nitrating agent such as AgN03 or the like, with 
ensuing production of nitric esters (lA) . 
A second process has also proved to be particularly 
advantageous which, always according to the present 

25 invention, includes the following steps: 

- Preparation of sodium salt of derivatives having the 
following general formula: 
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0 

M-C-OH . (VIA) 

where M is chosen among (XXX) , (XXXI) , (XXXII) , 

5 

R 



where R is chosen among the following structures: 

10 




or preparation of derivatives (VIA) functionalized to 
the carboxylic group, such as acylic chlorides, anhy- 
drides or the like; 

25 

- Reaction between the sodium salt of said derivatives 
(VIA) or of said derivatives (VIA) functionalized to 
the carboxylic group, with a composition having the 
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following general formula: 

R^-(C)-OH (VIII) 
B 

5 

Where; 

is chosen among chlorine, bromine, NHR^ with Rg 
hydrogen, linear or branched alkyl chains, A and B are 
chosen among hydrogen, linear or branched, substituted 
10 or non substituted alkyl chains, and n is comprised 
between 1 and 10, with ensuing production of the rele- 
vant monomeric esters or the relevant amides; 

- Reaction of said monomeric esters or said amides with 
an halogenating composition such as PBr3 or the like, 

15 with ensuing prouction of said monomeric esters or said 
amides characterized by the presence of a terminal 
halogen group; 

- Reaction of said monomeric esters or said amides 
characterized by the presence of a terminal halogen 

20 group, with a nitrating agent such as AgN03 or the 
like, with ensuing production of nitric esters of 
derivatives. (lA) • 

The solvents which are utilized in the processes sub- 
ject matter of the present invention are preferably 
25 chosen among chloroform, methylene chloride, acetoni- 
trile, dimethylf ormamide, tetrahydrofuran, l, 4-dioxane 
and the like. 
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Such processes for the preparation of derivatives (lA) , 
subject matter of the present invention, consist of a 
limited number of steps, which permits to obtain in a 
short time the products which derive from these proces- 
5 ses, with satisfactory yields and in high amounts, also 
on the industrial level. 

According to the processes subject matter of this 
invention, the preparation of a nitric ester derived 
from propionic acid has proved to be particularly 
10 advantageous, having the following formula: 

,CH C — O — < CHj ): — ONO2 



15 



20 




(V) 

CH5O' 



which is prepared as described in the example that is 
given hereunder as a mere indication and which does not 
limit in any way the protection scope of the invention. 
EXAMPLE 1 

a) 0.59 g of EtONa dissolved in 10 ml of ethyl alcohol 
were added, by slow dripping, to a solution of 2 g of 
2-(6-methoxy-2"naphtyl)propionic acid, dissolved in 20 
ml of ethyl alcohol. The reaction mixture was stirred 
for 5 minutes at room temperature, then the solvent was 
25 evaporated at a reduced pressure, obtaining 2.1 g of 
sodium salt of 2- (6-methoxy-2-naphtyl) propionic acid. 
The 2.1 g of sodium salt of 2- (6-methoxy-2-naphtyl) 
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propionic acid so obtained were disperded in 40 ml of 
dimethylformamide and 1.5 g of l-Br-4-Cl-butane dissol- 
ved in 30 ml of dimethylformamide were added by drip- 
ping to this dispersion. The reaction mixtiare was 

5 stirred for 12 hours at room temperature, then diluted 
with water and extracted with methylene chloride. The 
organic phase so extracted was anhydrified on sodium 
sulfate and the solvent was evaporated at a reduced 
pressure until a dry residue of 2 g was obtained. 

10 The residue was purified by chromatography on silica 
gel, utilizing an eluting mixture constituted by hexa- 
ne/ether 7/3 (v/v) . 

The head fractions were collected, the solvent was 
evaporated at a reduced pressure and 1 g of 2-(6-metho- 
15 xy-2-naphtyl) propionate of 4-chlorobutyl (IX) was 
obtained. 

IR{cm"^) :C=0,1669. 

^H-NMR( 300MHz) (CDCI3) : 1.6ppm (d,3H); 1.75ppm (m, 4H) ; 
3.45ppm (m, 2H) ; 3.88ppm (q,lH); 3.91ppm {1,3H); 4.1ppm 
20 (in, 2H) ; 7.1-7-7.7ppm (m, aromatics) . 
Mass spectrometry (i.e.): M"*"* 320. 

b) 0.79 g of AgN03 dissolved in 1.3 ml of acetonitrile 
were dripped to 1 g of (IX) obtained as described in 
a), dissolved in 4,5 ml of acetonitrile. The reaction 
25 mixture was stirred for 12 hours at a temperature of 
85**C and then filtered. 

From the resulting solution, the solvent was evaporated 
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at a reduced pressure, and a residue was obtained to 
which 10 ml of methylene chloride were added. The mix 
so obtained was filtered once again/ the organic phase 
was washed with water and then anhydrified on sodium 

5 sulfate. The solvent was evaporated under reduced 
pressure and 1.8 g of a dry residue was obtained, which 
was purified by chromatography on silica gel, utilizing 
an eluting mixture constituted by hexane/ ether 7/3 
(v/v) . The fractions containing the product were col- 

10 lected, the solvent was evaporated at a reduced pressu- 
re and 1.5 g of nitric ester of 2-(6-methoxy-2-naph- 
tyl) propionate of 4-hydroxy-butyl (V) were obtained, 
IR(cm"^): C=0,1733; ONO2, 1637. 

^H-NMR( 300MHz) (CDCL3) : l.Sppm (d,3H); 1.65ppm (m, 4H) ; 
15 3.8ppm (q, IH) ; 3.9ppm (s,3H); 4.1ppffi (m, 2H) ; 4.3ppm 
(m, 2H) ; 7.1-7.7ppm, (m, aromatics) . 
Mass spectometry (i.e.) M"*'*347. 

Always according to the processes subject matter of the 
present invention, also the preparation of a nitric 
20 ester derivated from propionic acid proved to be parti- 
cularly advantageous, having the following formula: 

CH3 0 

CH C — NH— < CHj )rON02 

(IV) 

which is prepared as described in the following exam- 
ple, that is given hereunder as a mere indication and 
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Which does not limit in any way the protection scope of 
this invention, 

a) 23.9 g of potass ium-phtalimide dispersed into 200 ml 
5 of anhydrous dimethylf ormamide were added to a solution 

of 55.7 g of 1,4-di bromo-butane dissolved in 300 ml of 
anhydrous dimethylf ormamide. 

The reaction mixture was agitated for 12 hours at room 
temperature, then diluted with water and extracted with 

10 methylene chloride. The methylene chloride was evapora- 
ted from the organic phase so obtained at a reduced 
pressure and then the dimethylformamide was removed by 
distillation at the pressure of 10 mm Hg. 
The residue was regained with water and extracted with 

15 ' methylene chloride. 

Tha organic phase so obtained was anhydrif ied and the 
solvent was evaporated at a reduced pressure until 14.8 
g of l-phtalimide-4-bromo-butane. were obtained, which 
were treated with isopropyl ether and then essiccated. 

20 m.p. = 77»C 

b) 32 ml of hydriodic acid were cautiously added to 
8.25 g of l-phtalimido-4-bromo-butane; the mixture was 
then submitted to heating and kept in ebullition for 24 
hours. 

25 After cooling, the mixture was diluted with water and 
after filtration the solvent was evaporated at a redu- 
ced pressure, obtaining a residue which, once crystal- 
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lized by ethyl ether, produced 6 g of 4-iodine-buty- 
lammonium iodide, 
m.p, = 103°C 

c) 7 ml of thionyl chloride were cautiously added to a 
5 solution of 2.3 g of 2- (6-inethoxy-2-naphtyl) propionic 
acid in 15; ml of anhydrous chloroform. The reaction 
mixture was stirred for 40 minutes at room temperature 
and then the solvent was evaporated at a reduced pres- 
sure, obtaining 2.23 g of 2-{6-methoxy-2-naphtyl)pro- 
10 pionylchloride. 

2.3 g od 2-(6-methoxy-2-naphtyl)propionylchloride were 
dissolved in pyridine and the solution was cooled at 
the temperature of 0*»C. 

3.27 g of 4 -iodobuty lammonium iodide were added to this 
15 solution and the mixture so obtained was agitated for l 
hour at 0«C and then diluted with water and extracted 
with methylene chloride. 

The organic phase so obtained was washed initially with, 
a 10% solution of hydrochloric acid and afterward with 

20 a saturated solution of sodium bicarbonate, then the 
solvent was evaporated at a reduced pressure, obtaining 
3.2 g of a dry residue. The residue was purified by 
chromatography on silica gel, utilizing methylene 
chloride as eluent. 

25 The intermediate fractions were collected, the solvent 
was. evaporated at a reduced pressure and 1.6 g of 2-(6- 
methoxy-2-naphtyl) -4-iodobutyl propionamide (XX) were 
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obtained. 

IR (cm '^): NH, 3294; C=0,1651. 

^H-NMR(300MH2) (CDCI3) : 1.1-1.75 ppm (m, 4H) ; 

l.eppm (d, 3H) ; 3.1ppin (t, 2H) ; 3.2ppin (q, 2H) ; 3.7ppin 
5 (q, IH) ; 3.9ppin (s, 3H) ; 5.35ppin (m, NH) ; 7,l-7.75ppm 

(m, aromatics) . 
' d) A suspension of 1.6 g of 2-{6-methoxy-2-naphtyl) -4- 

iodobutyl propionamide in 20 ml of acetonitrile was 

heated at a temperature of about 40 *C and stirred until 
10 a solution was obtained to which 1.0 . g of AgN03 were 

added. 

The mixture was stirred for 1 hour at room temperature, 
then filtered and the solvent was evaporated at a 
reduced pressure. The residue obtained was regained 

15 with methylene choride, the resulting mixture was 
filtered and the solvent was evaporated at a. reduced 
pressure, and 0,8 g of dry residue were obtained which 
were piirified by chromatography on silica gel, utili- 
zing an eluting mixture constituted by methylene chlo- 

20 ride/ethyl acetate 9/1 (v/v) . 

The head fractions were collected, the solvent was 
evaporated at a reduced pressure and 0.75 g of nitric 
ester of 2-(6-methoxy-2-naphtyl) -4-hydroxybutyl propio- 
namide (IV) were obtained. 

25 IR(cm"^): C=0,1672; NH, 3294; ONOj , 1637 
Mass spectometry (i.e.) M"*"'346. 
^H-NMR(80mhz) (CDCI3): 1.3ppm-1.6ppm (m, 4H) ; 
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1.7ppm (d, 3H) ; 3.1ppin (q, 2H) ; 3.7ppin (q, IH) ; 3.9ppm 
(S; 3H); 4.3ppin (m, 2H) ; 5.6ppin (m, NH) ; 7.05-7.8ppffi 
(m, aromatics) . 

Always according to the present invention, also the 
nitric ester having the following formula: 




(XXXIV) 



proved to be particularly advantageous, which is prepa- 
red as described in the following example that is also 
given hereunder as a mere indication and which does not 
limit in any way the protection scope of this inven- 
tion. 
EXAMPLE 3 

Preparation of the composition having the formula: ' 




(XXXIV) 



a) In a suspension of 80% sodium hydride (0,16 g) in 
DMF (15 ml), 1,15 g of Ketorolac dissolved in 20 ml of 
DMF were caused to drip under agitation. 
The reaction mix' was kept under agitation at 40 °C for 
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15 minutes, then 1 ml of 1,4-dibromobutane was added 
and the mix was kept under agitation at room temperatu- 
. re overnight. 
Then the solvent was evaporated under reduced pressure 

5 and the residue was . treated with water and methylene 
chloride. The organic phase was separated, dryed on 
sodium sulfate and the solvent was removed under, redu- 
ced pressure, to obtain a residue which was purified by 
silica gel chromatography, utilizing a 4/6 petroleum 

10 ether/ ether eluent mix (v/v) . The head fractions were 
collected, the solvent was evaporated under reduced 
pressxire and 0.75 g of product was obtained having the 
formula: 



15 




(XXXV) 



^H-NMR (80 MHZ) (CDCI3) (PP^) ' 1/83 (6H, m) ; 2,81(2H,. 
20 m) ; 3,38(2H, t) ; 4;12(2H, t) ; 4,48(lH,m); 6,03(1H, d) ; 
6,78(lH,d); 7,41(3H, m) ; 7,73(2H, m). 

b) A solution of AgNOj (0,5 g) in 5 ml of acetonitrile 
was added to a solution of (XXXV) (0,75 g) in 20 ml of 
acetonitrile. The reaction mix was kept stirring at 
25 room temperature for 48 hours. The solvent was then 
removed under pressure and the residue was treated 
with water and methylene chloride. The organic phase 
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was then separated, dryed on sodium sulfate and the 
solvent was removed under reduced pressure. The residue 
was pvirified by filtration on silica gel, utilizing a 
4/6 petroleum ether/ ether eluent mix. The head frac- 
tions were collected, the solvent was evaporated under 
reduced pressure and 0.35 g of (XXXIV) were obtained. 

(80 MHz) (CDCI3) (ppm) : 1.78{6H, m) ; 2.82(2H, m) ; 
4.14(2H, m); 4.47(3H, m) ; 6.03(1H, d) ; 6.79(1H, d) ; 
7.46 (3H,, m) ; 7.77 (2H, m) . 

Through biological assays the anti-inflammatory and 
analgesic activity were determined, for instance of 
nitric esters (lA) having the following formulae: 



The anti-inflammatory activity of said nitric esters of 
derivatives of propionic acid was determined in Wistar 
rats utilizing the method of carrageenan edema, as 
reported in C.A. WINTER, E. RISLEY, G.W. NUSS, Proc. 
Soc. Exp. Biol. Med. 111,544-547 (1962), while the 




CH, 0 

CH C — O — ( CHj ONOj 




(IV) 
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analgesic activity of said derivatives was determined 
in Swiss mice as reported by L.C. HENDERSHOT, J. FOR- 
SAITH, J.Pharmacol. Exp. Ter. 125,237-249 (1959). 
The anti-inflammatory and analgesic activity of said 
5 derivatives resulted to be comparable to 
2- (6-methoxy-2-naphtyl) propionic acid taken as a refe- 
rence. 

The anti-platelet aggregation activity of said deriva- 
tives was determined on human platelets. Platelets were 
10 incubated with the compounds for 10 min at 37<>C prior 
to stimulation with trombin. The anti-platelet aggrega- 
tion activity of said derivatives resulted to be compa- 
rable to 2-( 6-methoxy-2 -naphthyl) propionic acid taken 
as a reference. 

.15 Then, the acute toxicity of said derivatives (IV) and 
(V) was evaluated by oral administration of a single 
dose of each composition (IV) and (V), utilizing groups 
of 10 Swiss mice for each derivative. 

The incidence of lethality and the onset of a toxic 
20 symptomatology were reported for an observation period 
of 14 days. 

Even after the administration of a dose of 750 mg/kg of 
composition (IV) or composition (V) no apparent toxici- 
ty simptoms were observed in the treated animals. 
25 Further biological assays were carried out in order to 
define the pharmaco-toxicological profile of the stu- 
died compounds, in particular of composition (V) , 
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compared with 2- (6-inethoxy-2-naphtyl) propionic acid 
taken as reference, 

PHARMACODYNAMIC ACTIVITY 
ACUTE MODELS 

5 Rat carrageenan "paw edema. On the basis of preliminary 
experiments, the compound (V) and 2-(6-methoxy-2-naph- 
tyl) propionic acid prove to have a comparable efficacy; 
the effective dose is comprised in the range from 1 to 
10 mg/kg p.o. 

10 SUBACUTE MODELS 

Rat adjuvant arthritis. The animals treated for 19 
running days (from the 3rd to the 20th day after the 
inducing injection) with composition (V),or with 2-(6- 
methoxy-2-naphtyl) propionic acid, both of them at doses 

15 of 3 mg/kg p-o., showed a significant and comparable 
reduction in arthritic symptomatology compared with 
controls. 

GASTROINTESTINAL ^ TOLERABILITY 
Damage to the gastric mucosa of the rat. The compound 

20 (V) was studied in comparison with 2-{6-methoxy-2- 
naphtyl) propionic acid taken as reference, both of them 
at doses comprised between 3 and 30 mg/kg p.o.; the 
compound (V) proved to be significantly better tolera- 
ted than 2- (6-methoxy-2-naphtyl) propionic acid. 2-(6- 

25 methoxy-2-naphtyl) propionic acid already at 3 mg/kg 
caused gastric damages, and such effects resulted to be 
dose-dependent, while the compound (V) proved to be 
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well tolerated even at doses of 30 mg/kg. 

GENERAL PHARMACOLOGY 
A secondary pharmacological evaluation of compound (V) 
was carried out in comparison with 2-(6-methoxy-2- 

5 naphtyl) propionic acid. No considerable additional 
effects with respect to the primary pharmacological 
activity were observed on central nervous system, on 
the autonomous system, on the cardiovascular, respira- 
^ tory and gastrointestinal systems, 

10 TOXICOLOGY , ' ' 

Acute toxicity in rodents. Preliminary studies were 
carried out in rodents, utilizing two administration 
routes. No simptoms of apparent toxicity were observed 
in animals treated with oral or intraperitoneal doses 

15 of 300 mg/kg. , 

Maximum tolerated dose in non-rodents. Preliminary 
studies have indicated that compound (V) was very well 
tolerated in the dog, an animal species which is known 
to be particularly sensitive to the ulcerogenic activi- 

20 ty of anti-inflammatory agents In general. The animals 
received increasing oral doses of compound (V) up to 30 
mg/kg and no apparent symptoms were observed. In compa- 
rison, 2- ( 6-methoxy-2-naphtyl) propionic acid, admini- 
stered at doses of- 10 mg/kg, caused the death of the 

25 animals. 

Furthermore, biological studies concerning nitric 
esters (lA) having the following formulae: 
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(XXXIV) 



(XXXVI) 



were carried out. 

Then the anti-inflammatory activity, the gastrointesti- 
nal tolerability and the platelet anti-aggregating 

15 activity of the above compositions were determined. 

The anti-inflammatory activity was determined by the 
method of the carrageenan edema in the rat, as descri- 
bed by C. A. WINTER et al. (1962) Proc.Soc. Exp. Biol. Med. 
111,544. The gastrointestinal tolerability was evalua- 

20 ted by oral administration in the rat. The platelet 
anti-aggregating activity was determined on human 
platelets stimulated by arachidonic acid, according to 
the method described by V.BERTELE et al. (1983) Science 
220, 517. 

25 The results are shown on Table 1 as values concerning 
the anti-inf lammatory, anti-aggregating activity cind 
the gastrointestinal tolerability of the compositions 
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under examination, expressed as a power ratio relative- 
ly to the basic product taken as a unity standard. 

TABLE 1 

COMPOSITION ANTI-INFLAMM- ANTI-AGGREG. GASTROINTEST . 



5 ACTIVITy ACTIVITY ULCEROGEN- 
(XXXIV) 1,25 1,10 0,15 
KETOROLAC 1/0 1,0 1,0 
(XXXVI) 1,0 1,30 0,1 
INDOMETHACIN 1,0 1,0 1,0 



10 The acute toxicity of the compositions ' under examina- 
tion has been approximately evaluated by oral admini- 
stration of a single dosage of the substance to groups 
of 10 mice. The death-rate incidence and the onset of 
toxic symptoms have been observed for a period of 14 

15 days. Even after the administration of 100 mg/kg of 
each composition, the animals did not show any symptom 
of apparent toxicity. 

20 



25 
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CLAIMS 

1. Derivatives of propionic acid, l-(p-chloroben2oyl) 
-5- methoxy-2 -methyl -3-indolylacetic acid, 5-benzoyl 
-1,2-dihidro -3H- pyrrolo[l, 2-a]pyrrole -1-carboxylic 
acid, 6-methoxy -2-naphthylacetic acid, characterized 
in that they have the following general formula: 



0 A 

M-C-Y-(C)„-0N02 
B 



(lA) 



where: 

A and B are chosen among hydrogen, linear or branched, 
substituted or non substituted alkyl chains, M is 
chosen among: 




W // 



(XXX) 



CHjO 




(XXXI) 
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CH3O 




(XXXII) 



R 



(XXXIII) 



10 



where R is chosen among.: 



15 



CH3O 





(II) 



(X) 



20 



CH,' 




(III) 



25 Y is chosen among oxygen, NH, NR^^, where Rj^ is a linear 
or branched alkyl group, and n is comprised between 1 
and 10. 



SUBSTITUTE SHEET (RULE 26) 



wo 95/09831 



30 



PCT/EP94/03182 



2. Nitric esters according to claim 1, characterized in 
that the fragment: 

A 
B 

is a linear, branched or cyclic alkylenic group C2-C^q. 

3. Derivative of propionic acid according to claim 1, 
characterized in that M is equal to 



10 ^f-CH-l - (XXXIII) 

R 

where R is: 



15 



CHjO' 




(II) 



A and B are equal to hydrogen, Y is equal to oxygen, 
and n is equal to four. 
20 4. Derivative of propionic acid according to claim l, 
characterized in that M is equal to 



3 1 * (XXXIII) 
R 

25 
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Where R is: 



15 



20 



25 




(II) 

CH5O' 



A and B are equal to hydrogen ^ Y is equal to NH, and n 
is equal to four. 

5. Derivatives of propionic acid according to claim 1, 
10 characterized in that M is equal to 



R 



(XXXIII) 



where R is equal to: 




CH,^ /""\ \ 



Y is equal to oxygen, A and B are equal to hydrogen, 
and n is equal to four. 

6. Derivative of propionic acid according to claim 1, 
characterized in that M is equal to 



Is^"?*^"^ (XXXIII) 
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where R is equal to; 



CH, 




(III) 



10 



y is equal to NH, A and B are equal to hydrogen, and n 
is equal to four. 

7. Derivative of propionic acid, according to claim 1, 
characterized in that M is equal to 



HjC-CHH 
R 



(XXXIII) 



15 where R is equal to 




(X) 



20 A and B are equal to hydrogen, y is equal to oxygen and 
n is equal to four. 

8. Derivative of propionic acid according to claim 1, 
characterized in that M is equal to 



25 



H3C-CHH 



(XXXIII) 
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where R is equal to 



0 




5 

A and B are equal to hydrogen, y is equal to NH and n 
is equal to four. 

9. Derivatives of S-benzoyl -l,2-dihydro-3H- 
pyrrolo[l,2-a] pyrrole -l-carboxylic acid according to 
10 claim 1, characterized in that M is equal to 




(XXX) 



15 

A and B are equal to hydrogen, Y is equal to oxygen and 
n is equal to four. 

10. Derivatives of l-(p- chlorobenzoyl) -5-methoxy - 2- 
methyl-3-indolylacetic acid according to claiin 1, 
20 characterized in that M is equal to 



25 . 




(XXXII) 



A and B are equal to hydrogen , Y is equal to oxygen and 
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n is equal to four, 

11, Nitric esters according to claim 1, characterized 
in that they are utilizable in the pharmaceutical field 
as anti-inflammatory agents - 
5 12. Nitric esters according to claim 1, characterized 
in that they are utilizable in the pharmaceutical field 
as analgesic agents. 

13. Nitric esters according to claim 1, characterized 
in that they are utilizable in the treatment of rheuma- 

10 tic illnesses, in the treatment of disorders of an 
immunologic nature and of the moderate to medium pain- 
ful states, 

14. Nitric esters according to claim 1, characterized 
in that they are utilizable in the treatment of the 

15 diseases of the cardiovascular system, in the treatment 
of senile dementia, in the treatment of miocardial and 
brain ischemiae and in cases of arterial thrombosis. 

15. Process for the preparation of nitric esters accor- 
ding to claim 1 and having the following general formu- 

20 la: 

0 A 
M-C-Y-(C)n-0N02 (lA) 
B 

25 

where A and B are chosen among hydrogen, linear or 
branched, substituted or non substituted alkyl chains, 
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M is chosen among . 




(11) (III) 
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(X) 



y is chosen among oxygen, NH, NR^^, where is a linear 
or branched alkyl group, and n is comprised between l 
and 10, characterized in that it comprises the follo- 
wing steps: 

- Preparation of sodiiim salt of derivatives having the 
following general formula: 



0 
II 

M-C-OH 



(VIA) 



Where M is chosen among (XXX), (XXXI), (XXXII), 



h^-(:h-[ 

R 



(XXXIII) 



where R is chosen among the following structures: 



CHjO' 




CH. 



;CH — CHj- 




W // 



(II) 



(III) 
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0 




5 (X) 

or preparation of derivatives (VIA) functionalized to 
the carboxylic group, such as acylic chlorides, anhy- 
drides or the like; 

- Reaction between the sodium salt of said derivatives 
10 (VIA) or of said derivatives (VIA) functionalized to 
the carboxylic group, with a compound having the follo- 
wing general formula: 

A 

I 

15 ^ I J 

B 

where: 

is chosen among chlorine, bromine, NHR^ with R5 
hydrogen, linear or branched alkyl chain, A and B are 

20 chosen among hydrogen, linear or branched, substituted 
or non substituted alkyl chains, R3 is chosen among 
chlorine, bromine and iodine, and n is comprised bet- 
ween 1 and 10, with ensuing production of the relevant 
monomeric esters or the relevant amides; 

25 - Reaction of said monomeric esters or said amides with 
a nitrating agent such as AgN03 or the like, with 
ensuing production of nitric esters (lA) . 
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16. Process for the preparation of nitric esters accor- 
ding to claim 1 and having the following general formu- 
la: 



0 ^ 

M-C-Y-(C)n-"0N02 (lA) 
B 



where: 

10 A and B are chosen among hydrogen, linear or branched, 
substituted or non substitured alkyl chains, M is 
chosen among 




(XXX) 



15 




(XXXI) 



CXXXII) 
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R 



(XXXIII) 



where R is chosen among: 



10 




(X) 



15 




(II) (III) 
Y is chosen among oxygen, NH, NR^, where Rj^ is a linear 
or branched alkyl group, and n is comprised between 1 
20 and 10, characterized in that it comprises the follo- 
wing steps: 

- Preparation of sodium salt of derivatives having the 
following general formula: 

25 0 

II 

M-C-OH (vj^j 
where M is chosen among (XXX) , (XXXI), (XXXII), 
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R 



(XXXIII)' 



where R is chosen among the following structures: 



CHjO' 




(II) 




(X) 



,CH — CHj- 




(III) 



or preparation of derivatives (VIA) functional ized to 
the carboxylic group, such as acylic chorides, amhydri- 
des or the like; 

- Reaction between the sodium salt of said derivatives 
(VIA) or of said derivatives (VIA) functionalized to to 
the carboxylic group, with a composition having the 
following generneral formula: 

A 



R4-(C)-0H 
B 



(VIII) 
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Where: 

is chosen en among chlorine, bromine, NHR^ with R5 
hydrogen, linear or branched alkyl chain, A and B are 
chosen among hydrogen, linear or branched, substituted 
5 or non substituted alkyl chains, and n is comprised 
between 1 and 10, with ensuing production of the rele- 
vant mo monomeric esters or the relevant amides;' 

- Reaction of said monomeric esters or said amides with 
an halogenating compound such as PBr3 or the like, with 

10 ensuing production of said monomeric esters or said 
amides, characterized by the presence of a terminal 
halogen group; 

- Reaction of said monomeric esters or of said amides, 
characterized by the presence of a terminal halogen 

15 group with a nitrating agent such as AgN03 or the like, 
with ensuing production of nitric esters (lA) . 

17. Pharmaceutical compositions having anti-inflammato- 
ry activity characterized in that they comprise at 
least one nitric ester according to claim 1 as active 

20 const ituent- 

18. Pharmaceutical compositions having analgesic acti- 
vity characterized in that they comprise at least one 
nitric ester according to claim 1 as active consti- 
tuent. 

25 
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